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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to a speaker assembly. More particularly, the invention relates to a 
speaker assembly with reduced size and weight to enhance the performance of the speaker assembly 
within aircraft. 

2. Description of the Prior Art 

The current global community has made it possible for people from around the country, and 
around the world, to interact for both business and personal reasons. For many people, this requires 
that they spend considerable time traveling from one location to another location. More often than 
not, these people travel in aircraft. 

Whether these people travel in private or commercial aircraft, they desire high quality 
entertainment during the many hours they spend within the confines of an aircraft. However, while 
high quality entertainment, for example, digital video with CD quality sound, is readily available for 
theater and home use, the weight and size requirements for use in aircraft makes it very difficult to 
incorporate high fidelity systems within an aircraft. This problem is especially pronounced for audio 
speaker assemblies when one attempts to meet the size, weight and shape requirements for use in 
aircraft. 

In the aircraft industry great priority is placed upon component weight and size reduction. 
Range and payload are adversely affected by conventional terrestrial designs. These concerns are 
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notable when one attempts to make changes within smaller private jets. For example, a small 
increase in the weight carried by an aircraft results in a substantial increase in the fuel consumption 
of the aircraft. In addition, the limited space available within an aircraft dictates that the use of any 
space within the aircraft be carefully considered by those responsible for ensuring the comfort of 
5 passengers. 

Lightweight and compact audio speakers are currently available. These speakers, however, 
substantially compromise sound quality for reductions in size and weight. An individual wishing to 
add an audio system to an aircraft must make a choice between high fidelity speakers which do not 
p suit the size and weight requirements of the aircraft and lower quality speakers providing desirable 

lOpj size and weight characteristics. 

fll 

j" j A need, therefore, exists for a speaker assembly providing high fidelity sound, while also 

03 

Q meeting the size and weight requirements of an aircraft. The present invention provides such a 

Q speaker assembly 

W 
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SUMMARY OF THE INVENTION 
It is, therefore, an object of the present invention to provide a speaker assembly including a 
speaker housing having a closed top wall and an opposed open end. The speaker assembly further 
includes a first sound source mounted within the speaker housing, wherein a first cover member is 

5 positioned over at least a portion of the first sound source to thereby alter the frequency response of 
the first sound source. The speaker assembly also includes a second sound source mounted within 
the speaker housing, wherein a second cover member is positioned over at least a portion of the 

p second sound source to thereby alter the frequency response of the second sound source. 

pjj It is also an object of the present invention to provide a speaker assembly wherein the first 

10 cover member is an acoustic sheet covering the first sound source and the second cover member is 

0 an acoustic sheet covering the second sound source. 

0 It is a further object of the present invention to provide a speaker assembly wherein the first 

W 

41 sound source is a midrange driver and the second sound source is a midrange driver. 

4» 

|;: ! It is another object of the present invention to provide a speaker assembly including a first 

15 tweeter positioned adjacent the first sound source and a second tweeter positioned adjacent the 
second sound source. The first tweeter and the second tweeter are outwardly mounted in 
opposition to generate a stereo image, wherein the first cover member alters the frequency response 
of the first sound source in a manner creating a physical crossover network and the second cover 
member alters the frequency response of the second sound source in a manner creating a physical 
20 crossover network 

It is yet another object of the present invention to provide a speaker assembly wherein the 
first tweeter is mounted between approximately a 25° angle and approximately a 75° angle relative to 
the opposed open end of the speaker housing and the second tweeter is mounted between 
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approximately a 25° angle and approximately a 75° angle relative to the opposed open end of the 
speaker housing. 

It is still another object of the present invention to provide a speaker assembly including a 
public address driver. 

5 It is also a further object of the present invention to provide a speaker assembly wherein the 

first cover member is a first support housing secured to the closed top wall of the speaker housing 
and the first sound source is positioned between the first support housing and the closed top wall; 

O and the second cover member is a second support housing secured to the closed top wall of the 

G 

jjj speaker housing and the second sound source is positioned between the second support housing 
tij and the closed top wall. 

It is also an object of the present invention to provide a speaker assembly wherein the first 
jjj sound source includes a cone having an interior surface which faces a wall of the first support 

s 

,|* housing. An exterior upper edge of the cone is directly attached to the wall of the first support 

P 

|U housing to seal off a space defined by the interior surface of the cone of the first sound source and 
15 the wall of the first support housing. The wall of the first support housing includes a port of a size 
substantially less than that of the cone such that the wall covers a portion of the first sound source 
to alter the frequency response of the first sound source. The second sound source includes a cone 
having an interior surface which faces a wall of the second support housing. An exterior upper edge 
of the cone is directly attached to the wall of the second support housing to seal off a space defined 
20 by the interior surface of the cone of the second sound source and the wall of the second support 
housing. The wall of the second support housing includes a port of a size substantially less than that 
of the cone such that the wall covers a portion of the second sound source to alter the frequency 
response of the first sound source. 
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It is another object of the present invention to provide a speaker assembly wherein the port 
of the first support housing is semi-circular and the port of the second support housing is 
semicircular. 

It is still a further object of the present invention to provide a speaker assembly wherein the 
5 upper edge of the cone of the first sound source has a radius which is centered in alignment with a 
radius of the semi-circular port and the upper edge of the cone of the second sound source has a 
radius which is centered in alignment with a radius of the semi-circular port. 

H 

p It is also an object of the present invention to provide a loudspeaker assembly including a 

Q 

p:i speaker housing having a first wall and a second wall between which is positioned a sound source. 

131 

1$ The first wall includes a port through which sound generated by the sound source is directed. The 

0;i 

■ rJ loudspeaker assembly further includes a cover member covering at least a portion of the sound 

is 

H source to alter the resonant characteristics of the sound source, wherein the frequency response 
"fj altered by covering the sound source creates a physical crossover network The loudspeaker 
pi assembly also includes a tweeter positioned adjacent the sound source, the sound source and tweeter 
15 combining to create a predetermined range of frequencies. 

Other objects and advantages of the present invention will become apparent from the 

following detailed description when viewed in conjunction with the accompanying drawings, which 

set forth certain embodiments of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a perspective view of the speaker assembly in accordance with the present 
invention. 

Figure 2 is a top view of the speaker assembly in accordance with the present invention. 
5 Figure 3 is a side view of the speaker assembly in accordance with the present invention. 

Figure 4 is a perspective view of the first driver unit. 

Figure 5 is a cross sectional side view of the first driver unit, 
p Figure 6 is a top view of the first driver unit. 

gjj Figure 7 is an exploded view of the driver unit housing in accordance with an alternate 

iQ embodiment. 

m 

0 Figure 8 is a perspective view of the driver unit housing disclosed in Figure 7. 

W Figure 9 is a cross sectional side view of the driver unit housing disclosed in Figure 7. 

W 

7;! Figure 10 is a perspective view of an alternate embodiment of the speaker assembly, 

j:;! Figure 11 is a side view of the alternate embodiment disclosed in Figure 10. 

15 Figure 12 is a top view of the speaker assembly disclosed in Figure 10. 

Figure 13 is an end view of the public address driver in accordance with the present 
invention. 

Figures 14, 15 and 16 are various alternate embodiments for the port shape in accordance 
with the present invention. 

20 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The detailed embodiments of the present invention are disclosed herein. It should be 
understood, however, that the disclosed embodiments are merely exemplary of the invention, which 
maybe embodied in various forms. Therefore, the details disclosed herein are not to be interpreted 
5 as limited, but merely as the basis for the claims and as a basis for teaching one skilled in the art how 
to make and/or use the invention. 

With reference to Figures 1 to 3, a low profile speaker assembly 10 is disclosed. The speaker 
assembly 10 incorporates a variety of features which reduce the size and weight of the speaker 

j«;5 

pj assembly 10 without compromising the integrity of the sound generated by the speaker assembly 10. 
{q The speaker assembly 10 is primarily intended for use in aircraft, where weight and size are critical. 

0 The speaker assembly 10 is designed to extend longitudinally within the center of the cabin. While 

j: 

0 the speaker assembly 10 is preferably designed for use in aircraft, the speaker assembly 10 may be 

W 

P used in a variety of environments, such as wall enclosed room speakers, automotive speakers or 

P within personal computers, without departing from the spirit of the present invention. 

Ill 

15 The speaker assembly 10 includes a speaker housing 12 with a closed top wall 14, opposed 

open end 16 and closed front and rear sidewalls 17a, 17b. The closed top wall 14 forms a support 
surface upon which the active speaker components are mounted. The speaker housing 12 is 
preferably constructed from aluminum, although other materials maybe employed without 
departing from the spirit of the present invention. 

20 In accordance with a preferred embodiment of the present invention, the closed top wall 14 

is substantially rectangular, although other shapes may be employed without departing from the 
spirit of the present invention. Four corner mounts 18 respectively extend from the respective ends 
of the first and second sidewalls 17a, 17b. Each corner mount 18 includes an aperture 22 adapted 
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for attaching the speaker assembly 10 within the fuselage of an aircraft. 

The corner mounts 18 attach to a mounting bracket (not shown) of the aircraft. The 
mounting bracket is adapted to facilitate the installation of the present speaker assembly 10 within 
an aircraft fuselage. 

For reasons that will be better appreciate based upon the following disclosure, the sides 26 
of the speaker assembly 10 adjacent the active components remain open. The open spaces reduce 
the weight of the speaker assembly 10, while also reducing sound cancellation to improve the sound 
quality of the present speaker assembly 10. 

With reference to Figures 2 and 3, the active components of the speaker assembly 10 include 
jj first and second midrange drivers 28, 30, first and second high frequency drivers (i.e., tweeters) 32, 
34 and a public address driver 36. The active components are mounted within the speaker housing 
12 such that the first midrange driver 28 and the first tweeter 32 are mirror images of the second 
midrange driver 30 and the second tweeter 34. 
Q With the exception of the public address driver 36, the components are wired to produce 

15 stereo sound; that is, the firct midrange 28 and tweeter 32 are wired to receive a left channel signal, 
while the second midrange 30 and tweeter 34 are wired to receive a right channel signal (not shown). 
The public address driver 36 is distinct from the other active components, and is designed for the 
transmission of announcement messages commonly issued from the flight crew. While this 
embodiment is disclosed as providing stereo sound, it is contemplated that the arrangement of 
20 components could be varied without departing from the spirit of the present invention. 

A sheet of foam insulation 38 (FAA approved for bum test) is secured to the closed top wall 
14 of the speaker housing 12 between the active components and the closed top wall 14 of the 
speaker housing 12. The public address driver 36 is a conventional midrange driver with a cone 40 


D 

f: 
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and is mounted substantially at the center of the speaker housing 12. The cone 40 includes an 
interior surface 42 which is directed toward the open end 16. 

The first midrange driver 28 and first tweeter 32 are mounted along a first side 48 of the 
closed top wall 14. The first midrange driver 28 and the first tweeter 32 are secured to the closed 
5 top wall 14 in a manner forming a first driver unit 50. The first driver unit 50 is composed of the 
first midrange driver 28 and the first tweeter 32 supported within a first driver unit support housing 
52. 

t: With reference to Figures 4, 5 and 6, the first driver unit support housing 52 includes a top 

Li 

pj wall 54 and lateral sidewalls 56 extending downwardly therefrom. As will be discussed below in 

L0 greater detail, the top wall 54 of the first driver unit support housing 52 includes a port 58 through 

ill 

0 which sound from the first midrange driver 28 is directed. In accordance with a preferred 

0 embodiment of the present invention, the port 58 is semi-circular to enhance the acoustic 

W 

4 characteristics of the present speaker assembly 10. 

jri It is contemplated that the port may take a variety of shapes without departing from the 

15 spirit of the present invention. For example, and with reference to Figures 14, 15 and 16, the port 

may take the form of a rectangular slot (Figure 14), dual hemispherical slots (Figure 15), or an array 

of similar or dissimilar openings (Figure 16). 

The first driver unit support housing 52 is bolted to the closed top wall 14 forming an 

enclosure within which the first midrange driver 28 is positioned. The first midrange driver 28 is 
20 positioned within the enclosure formed by the first driver unit support housing 52 and the closed 

top wall 14 such that the interior surface 61 of the cone 60 is directed toward the top wall 54 of the 

first driver unit support housing 52. In fact, the upper edge 62 of the cone 60 has a radius which is 

centered in alignment with a radius of the semi-circular port 58. 
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More specifically, and with reference to Figure 3, the first midrange driver 28 is compression 
fit between the closed top wall 14 of the speaker housing 12 and the top wall 54 of the first driver 
unit support housing 52 such that the interior surface 61 of the cone 60 of first midrange driver 28 
faces the top wall 54 of the first driver unit support housing 52. The exterior upper edge 62 of the 
cone 60 is direcdy attached to the top wall 54 of the first driver unit support housing 52 to seal off 
the space defined by the interior surface 61 of the first midrange driver's cone 60. 

The compression fit of the first midrange driver 28 within the enclosure defined by the first 
driver unit support housing 52 and the closed top wall 14 is further enhanced by cutting a driver 
aperture 66 within the top closed wall 14. The driver aperture 66 is shaped and dimensioned to 
receive and support the magnet 68 of the first midrange driver 28. The driver magnet 66 of the first 
midrange driver 28 is seated within the driver aperture 66. Specifically, the closed top wall 14 is cut 
open in such a way to provide a space in which the back plate 69 of the driver magnet 68 may fit 
while the remainder of the magnet 68 sits upon a portion of the closed top wall 14 adjacent the 
driver aperture 66. 

15 The driver magnet 68 of the first midrange driver 28 is wrapped in nonflammable foam (not 

shown) and is compression fit within the driver aperture 66 to essentially become part of the top 
closed wall 14. In addition to allowing for the compression fit of the driver magnet 68 within the 
driver aperture 66, the foam also prevents rattling of components within the first driver unit 50. 

By positioning the driver magnet 68 within the closed top wall 14 of the housing 12 space is 

20 saved in the profile of the speaker 10. This provides critical additional space for reducing the profile 
of the present speaker 10. Positioning of the driver magnet 68 within the driver aperture 66 also 
helps to align the first midrange driver 28 within the first driver unit support housing 52. That is, 
the first midrange driver 28 is maintained in alignment with the semi-circular port 58. In addition, 
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exposing elements of the driver magnet assembly through the driver aperture 66 provides a desirable 
heat sink function by exposing elements of the driver magnet assembly to the external environment. 
While specific dimensions are disclosed in accordance with the present embodiment, the concepts 
surrounding the present invention may be applied in various applications without departing from the 
5 spirit of the present invention. 

As mentioned above, the first midrange driver 28 is compression fit between top wall 54 of 
the first driver unit support housing 52 and the closed top wall 14. With this in mind, the first 
U midrange driver 28 is shaped and dimensioned to exactly fit between the closed top wall 14 and the 
□ top wall 54 of the first driver unit support housing 52, with the magnet 68 of the first midrange 

Oil 

16 driver 28 sitting within the driver aperture 66 formed in the top closed wall 14 of the housing 12. As 
S a result, when the first driver unit support housing 52 is screwed onto the closed top wall 14 of the 
housing 12, with the first midrange driver 28 sitting therebetween, the inner surface 72 of the first 
driver unit support housing 52 adjacent the semi-circular port 58 presses against the upper edge 62 
of the first midrange driver cone 60 to securely trap the first midrange driver 28 between the closed 
15 top wall 14 and the top wall 54 of the first driver unit support housing 52. 

The compression fit of the first midrange driver 28 between the closed top wall 14 and the 
top wall 54 of the first driver unit support housing 52 achieves a weight reduction in that no screws 
or brackets are required for the mounting of the first midrange driver 28. The closed top wall 14 
and the top wall 54 of the first driver unit support housing 52 act as the mounting bracket for the 
20 first midrange driver 28. This obviates the need for screws and other mounting structures which 
ultimately reduces the weight and complexity of the present speaker assembly. 

In addition to reducing the profile and weight of the present loudspeaker assembly 10, the 
present design improves the structural integrity of the speaker assembly 10. By compression fitting 


Q 
W 
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the first midrange driver 28 between the driver aperture 66 of the closed top wall 14 and the top wall 
54 of the first driver unit support housing 52 as discussed above, the first midrange driver 28 
becomes part of the internal bracing of the first driver unit 50 and adds to the structural stability of 
the loudspeaker assembly 10. The exposed magnet 68 also provides a natural heat sink for cooling 

5 the first midrange driver 28 . 

The first tweeter 32 is mounted adjacent the first midrange driver 28 by securing the tweeter 
32 to a sidewall 56 of the first driver unit support housing 52. The exact positioning of the tweeter 

u 32 along the sidewall 56 of the first unit support housing 52 may be varied to suit specific needs 

Q without departing from the spirit of the present invention. The tweeter 32 is obliquely secured to 

03 .... 
1$ the first driver unit support housing 52 to create a stereo image when the first dnver unit 50 is 

Uj 

W combined with the second driver unit 72 (and consequently the obliquely oriented second tweeter 

0 

i, 34) . More specifically, the first tweeter 32 is mounted such that it faces away from the closed top 
pj wall 14. The first tweeter 32 is also positioned in an opposed relationship with the second tweeter 
f»! 34 to enhance the stereo separation produced by the present speaker assembly 10. 
15 As with the first midrange driver 28 and first tweeter 32, the second midrange driver 30 and 

second tweeter 34 are mounted along a second side 59 of the closed top wall 14. The second 
midrange driver 30 and the second tweeter 34 are secured to the closed top wall 14 in a manner 
forming a second driver unit 74. Specifically, the second driver unit 74 is composed of the second 
midrange driver 30 and the second tweeter 34 supported within a second driver unit support 
20 housing 76. 

The second driver unit 74 is substantially a mirror image of the first driver unit 50 and the 
details thereof will not be repeated herein. As such, reference should be made to the preceding 
disclosure relating to the first driver unit 50. 
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The first tweeter 32 and the second tweeter 34 are respectively mounted on opposite sides of 
the speaker housing 12, producing a true stereo image with minimal "footprint" (that is, a true stereo 
image is produced with the use of minimal space). 

As stated above, the first tweeter 32 receives a left channel of a stereo signal and the second 
5 tweeter 34 receives a right channel of a stereo signal. Although the first and second tweeters 32, 34 
are closely mounted within a single speaker housing 12, a stereo image is produced by outwardly 
mounting the tweeters in opposition. Specifically, the tweeters are mounted between approximately 
p a 25° angle and a 75° angle relative to the plane of the opposed open end 16, and preferably at 
0;i approximately a 45° angle relative to the plane of the opposed open end 16. In addition, the lateral 
10 orientation of the tweeters 32, 34 may be varied, although the preferred embodiment employs a 

m 

0 lateral orientation of 45° relative to a plane extending from the first long side 78 of the speaker 

I! 

P housing 12 to the second long side 50 of the speaker housing 12. While a specific orientation for 

H the tweeters is disclosed in accordance with a preferred embodiment of the present invention, the 
tweeters maybe oriented in various configurations (for example, coplanar) without departing from 

15 the spirit of the present invention. 

The semi-circular ports 58, through which sound is respectively directed by the first and 
second midrange drivers 28, 30, work in combination with acoustic sheets 82, for example, woven 
fabric sheets, covering the cones 60 of the first and second midrange drivers 28, 30 to create a 
physical crossover (i.e., a physical, as opposed to electrical, mechanism for filtering undesired 

20 frequencies such that the driver only provides those frequencies within a predetermined range while 
moderating anomalies in the frequency response curve to produce clearer more natural sound. More 
specifically, and in accordance with the preferred embodiment of the present invention, the acoustic 
sheets 82 covering the cones 60 of the first and second midrange drivers 28, 30 are woven fabric 
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acoustic sheets applied to the cone upper edges 62 with adhesive, and between the cone upper edges 
62 and the top wall 54 of the driver unit support housings 52, 80. The woven fabric acoustic sheets 
82 function to attenuate the higher frequency sounds generated by the first and second midrange 
driven 28, 30. In this way, the high frequency sound is only transmitted by the first and second 
5 tweeters 32, 34, thereby improving upon the directionality of the resulting sound. While a woven 
fabric acoustic sheet is utilized in accordance with a preferred embodiment of the present invention, 
other natural or synthetic cover materials maybe used in accordance with the present invention. 
For example, it is contemplated that open cell or closed cell foam sheets, other woven fabrics (for 
example, silk), nonwoven fabrics (e.g., fleece) and plastics may be used in attenuating the various 

(31 

1$ frequency sounds generated by the midrange drivers. 

M 

p In addition to the attenuation of high frequency sounds by the acoustic sheets 82, the semi- 

□ circular ports 58 further attenuate the sound being generated by the midrange drivers 28, 30. 

w 

0 Specifically, by covering a portion of each midrange driver 28, 30 with the closed top wall 14, sound 
0 generated by the midrange drivers 28, 30 is reflected within the enclosure, resulting in phase 
15 cancellation, absorption and attenuation of the sound prior to it passing through the semicircular 
ports 58. The resulting phase cancellation, absorption and attenuation mitigate the amplitude of 
undesirable mid-range frequencies, producing a clearer, more accurate sound. 

The inclusion of the acoustic sheets 82 over the cones 60 of the midrange drivers 28, 30 in 
combination with the semi-circular ports 58 function to improve the frequency response of the 
20 sound emitted from the drivers 28, 30. Specifically, the acoustic sheets 82 and semi-circular ports 58 
limit the passage of specific frequencies, while permitting other frequencies from passing 
therethrough. The acoustic sheets 82 and semi-circular ports 58 also improve phase cancellation 
and resonant characteristics associated with the midrange drivers 28, 30. In this way, the acoustic 
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sheets 82 and semi-circular ports 58 function as a physical crossover, obviating the need for the use 
of a traditional electrical based crossover network The acoustic sheets 82 and semi-circular ports 58 
generally function as an acoustic lens, reflecting and phase canceling some frequencies and 
absorbing other frequencies. The acoustic output of the midrange drivers 28, 30 is also attenuated 
5 by the crossover, allowing for appropriate level matching with the tweeters 32, 34 without resorting 
to "padding" resistors (which further provides a weight and space savings). 

The removal of a traditional electronic crossover network from the present speaker assembly 
t! results in a dramatic weight and size reduction. Specifically, speaker assemblies in accordance with 
p{ the present invention have been manufactured with a weight as little as 1 lb. 1 oz. In addition to 
JSJ reducing the weight of the present speaker assembly, the physical crossover network simplifies the 
Q design and manufacture, while also reducing cost. 

is 

□ The removal of the traditional electronic crossover network also results in an increase in 

w 

0 efficiency Specifically the use of inductors and capacitors within a traditional electronic crossover 

! : J network drains the current being transmitted to the various drivers. Removal of these components 

ill 

15 within the present speaker design, lessens the burdened imposed by these electronic components 
and allows greater efficiency in the current actual used in the driving the various drivers. 

Installation of the speaker assembly is completed by mounting the speaker assembly 10 at a 
desired location such that the opposed open end 16 of the speaker assembly 10 is directed toward 
the listening environment and the closed top wall 14 of the speaker housing 12 is directed away 

20 from the listening environment. Once the speaker assembly 10 is properly mounted, an expanded 
metal/perforated speaker grill 84 is placed over the opposed open end 16 of the speaker assembly 
10 to hide the contents of the speaker assembly 10 and protect the acoustic components found 
within the speaker housing 12. The speaker grill 84 is secured to the mounting bracket 24 by a hook 
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and loop fastening, although the speaker grill 84 maybe secured to the speaker housing 12 in a 
variety of manners without departing from the spirit of the present invention. In addition, the 
speaker grill 84 maybe secured on the speaker housing 12 prior to installing the speaker assembly 10 
at a desired location. The speaker grill 84 should be designed such that it limits interference with 
5 sound generated by the tweeters 32, 34 to ensure a high quality stereo sound field. 

Efficiency of the present speaker assembly 10 is achieved by enclosing the speaker basket 41 
of the public address driver 36. Specifically, and with reference to Figure 13, the public address 
"q driver 36 includes a cone 40 having a magnet 43 secured thereto in a traditional manner. The driver 
03 36 is also provided with a traditional speaker basket 41 surrounding and supporting the convex 
111) second side 40a of the cone 40, while the concave first side 40b of the cone 40 is positioned for 

w 

0 emitting sound therefrom. The speaker basket 41 is, however, covered 43 so as to substantially 
H enclosure that portion of the cone 40 facing the speaker basket framework 

yj 

H The embodiment disclosed in Figures 1, 2 and 3 is designed for placement in the space 

fy within an aircraft designed for an oxygen box, and is 4.2" wide, 8.25" long, and 1.5" deep. The 
15 speaker assembly 10 also weighs only 1 lb. 9 oz. and has a radius of curvature of shaped to conform 
with the space in which it must fit. 

The first and second driver units 50, 74 have been described above for use together in a 
single speaker assembly. However, these driver units maybe used separately as independent, spaced 
loudspeakers providing a single midrange driver and tweeter. With reference to Figures 7, 8 and 9, 
20 such an embodiment is disclosed. 

The loudspeaker 100 includes a support housing 102. The support housing 102 is composed 
of a first housing member 104, which substantially replaces the closed top wall 14 of the 
embodiment described with reference to Figures 1 to 6, and a second housing member 106, which is 
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substantially similar to the driver unit support housing 52 described with reference to Figures 1 to 6. 

The second housing member 106 includes a top wall 108 and lateral sidewalls 110 extending 
downwardly therefrom. The top wall 108 of the second housing member 106 includes a port 112 
through which sound from a midrange driver 114 is directed. In accordance with a preferred 
5 embodiment of the present invention, the port 1 12 is semi-circular to enhance the acoustic 
characteristics of the present loudspeaker 100. 

The second housing member 106 is bolted to the first housing member 104, forming an 

H enclosure within which the midrange driver 114 is positioned. The midrange driver 114 is 

CI 

ji positioned within the enclosure formed by the second housing member 106 such that the cone 1 16 

J| of the midrange driver 1 14 is directed toward the top wall 108 of the second housing member 106. 

q In fact, the upper edge 118 of the cone 116 has a radius which is centered in alignment with a radius 

t": 

p of the semi-circular port 1 12. 

Q The midrange driver 1 14 is compression fit between the first housing member 104 of the 

G support housing 102 and the top wall 108 of the second housing member 106 such that the interior 

ill 

15 surface 120 of the cone 116 of the midrange driver 114 faces the top wall of the second housing 

member 106. The exterior upper edge 1 18 of the cone 1 16 is directly attached to the top wall 108 of 
the second housing member 108 to seal off the space defined by the interior surface 120 of the cone 
116 of the midrange driver 114. 

The compression fit of the midrange driver 114 within the enclosure defined by the support 

20 housing 102 is further enhanced by cutting a driver aperture 122 within the first housing member 
104. The driver aperture 122 is shaped and dimensioned to receive and support the magnet 124 of 
the midrange driver 114. As shown in Figure 9, the driver magnet 124 of the midrange driver 114 is 
seated within the driver aperture 122 formed in the first housing member 104. Specifically, the first 
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housing member 104 is cut open in such a way that it provides a space in which the back plate 125 
of the driver magnet 124 may fit while the remainder of the magnet 124 sits upon a portion of the 
first housing member 104 adjacent the driver aperture 122. 

The driver magnet 124 of the midrange driver 114 is wrapped in nonflammable foam (not 
5 shown) and is compression fit within the driver aperture 122 to essentially become part of the first 
housing member 104. In addition to allowing for the compression fit of the driver magnet 124 
within the driver aperture 122, the foam also prevents rattling of components within the support 
t- housing 102. 

p As mentioned above, the midrange driver 1 14 is compression fit between top wall 108 of the 

|0 second housing member 106 and the first housing member 104. With this in mind, the midrange 
CI driver 1 14 is shaped and dimensioned to exactly fit between the first housing member 102 and the 

0 top wall 108 of the second housing member 106, with the midrange driver 1 14 sitting within the 

W 

5 driver aperture 122 formed in the first housing member 104 of the support housing 102. As a result, 

H the first and second housing members 104, 106 are screwed together with the midrange driver 1 14 

lw 

15 sitting therebetween. In this way, the inner surface 128 of the second housing member 106 adjacent 
the semi-circular port 112 presses against the upper edge 118 of the midrange driver cone 116 to 
securely trap the midrange driver 114 between the first housing member 104 and the top wall 108 of 
the second housing member 106. 

The compression fit of the midrange driver 114 between the first housing member 104 and 

20 the top wall 108 of the second housing member 106 achieves a weight reduction in that no screws or 
brackets are required for the mounting of the midrange driver 114. The first housing member 104 
and the top wall 108 of the second housing member 106 act as the mounting bracket for the 
midrange driver 114, thereby, obviating the need for screws and other mounting structures. 


18 


G 


In addition to reducing the profile of the present loudspeaker 100, the present design 
improves the structural integrity of the loudspeaker 100. By compression fitting the midrange driver 
114 between the driver aperture 122 of the first housing member 104 and the top wall 108 of the 
second housing member 106 as discussed above, the midrange driver 114 becomes part of the 
internal bracing of the loudspeaker 100 and adds to the structural stability of the loudspeaker 100. 
As discussed with reference to the prior embodiment, the present design also provides a natural heat 
sink for cooling the microwoofer. 

The tweeter 130 is secured adjacent a tweeter port 131 formed in the second housing 

^ member 106. 

As with the embodiment disclosed with reference to Figures 1 to 6, the inclusion of the 
semi-circular port 112 through which sound is respectively directed by the midrange driver 114 
works in combination with a acoustic sheet 132 covering the cone 116 of the midrange driver 114 to 
create a physical crossover. More specifically, in accordance with the preferred embodiment of the 

present invention, the acoustic sheet 132 covering the cone 116 of the midrange driver 114 is a 

i u 

15 woven wool fabric sheet applied to the cone upper edge 1 18 with adhesive, and between the cone 
upper edge 118 and the top wall 108 of the second housing member 106. 

The inclusion of the acoustic sheet 132 over the cone 116 of the midrange driver 114 in 
combination with the semi-circular port 112 also functions to improve the frequency response of 
the sound emitted from the driver 114. Specifically, the acoustic sheet 132 and semi-circular port 

20 112 limit the passage of specific frequencies, while permitting other frequencies from passing 

therethrough. The acoustic sheet 132 and semi- circular port 112 also improve phase cancellation 
and resonant characteristics associated with the midrange driver 114. In this way, the acoustic sheet 
132 and semi-circular port 112 function as a physical crossover and obviate the need for the use of a 
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traditional crossover network. 

Those skilled in the art will certainly appreciate the variety of orientation in which the 
components of the speaker assembly described above maybe positioned without departing from the 
spirit of the present invention. For example, and with reference to Figures 10, 11 and 12, a housing 
212 such as that used in conjunction with commonly owned U.S. Patent Application 09/650,188, 
entitled "SPEAKER ASSEMBLY", which is incorporated herein by reference, maybe used in 
conjunction with driver units 214, 216 such as those described above with reference to Figures 1 to 
6. In accoidance with this embodiment, the driver units 214, 216 are substantially aligned (with the 
exception that the port 218, 220 and tweeter 222, 224 positions are reversed to provide for a stereo 
image) and the public address driver 226 is positioned therebetween. In order to ensure the desired 
space and profile savings, the public address driver 226 is positioned facing the closed wall 228 of 
the housing 212 in the manner described in the '188 application. It is further contemplated that 
other design variations are possible without departing from the spirit of the present invention, 
p While the preferred embodiment has been shown and described, it will be understood that 

15 there is no intent to limit the invention by such disclosure, but rather, it is intended to cover all 
modifications and alternate constructions falling within the spirit and scope of the invention as 
defined in the appended claims. 
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